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[57] ABSTRACT 

In a karaoke apparatus, a music selector device selects a 
plurality of desired music pieces so as to compose a medley. 
A designator device designates a desired section of each 
music piece selected by the music selector device. A 
sequencer device sequentially plays back the designated 
sections of the selected music pieces to perform the medley. 
A connecting device operates when the performed medley 
switches from a preceding section of one music piece to a 
succeeding section of another music piece to musically 
connect the preceding section to the succeeding section by 
different transition modes. A mode selector device selects an 
optimal one of the different transition modes according to 
musical properties of the one music piece and the other 
music piece so as to musically ensure smooth connection 
between the preceding section and the succeeding section. 

11 Claims, 8 Drawing Sheets 
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FIG. 3 



r 



MUSICAL DATA TRACK 



MELODY 
TRACK 



RHYTHM 
TRACK 



At 


EVENT 


At 


EVENT 


At 


EVENT 


At 


EVENT 


At 


EVENT 


At 


EVENT 


ml 


DATA 


m2 


DATA 


m3 


DATA 


m4 


DATA 


m5 


DATA 


m6 


DATA 



NOTE 
NUMBER 



VELXITY 



NOTE 
LENGTH 



At 


EVENT 


At 


EVENT 


At 


EVENT 


At 


EVENT 


At 


EVENT 


At 


EVENT 


rl 


DATA 


t2 


DATA 


r3 


DATA 


r4 


DATA 


r5 


DATA 


r6 


DATA 



CHARACTER 

DISPLAY 

TRACK 



At 
wl 



CHARACTER 

DISPLAY 

DATA 



At 

Kv2 



CHARACTER 

DISPLAY 

DATA 



At 

Iw3 



CHARACTER 

DISPLAY 

DATA 



At 
w4 



CHARACTER 

DISPLAY 

DATA 



DISPLAY 


DISPLAY 


WIPE 


CHARACTER 


TIME 


SEQUENCE 



VOICE 

CONTROL 

TRACK 



/it 
cl 



VOICE 
DESIGNATION 
DATA 



c2 



VOICE 

DESIGNATION! 
DATA 



c3 



VOICE 
DESIGNATION 
DATA 



it 
c4 



VOICE 

DESIGNATION 
DATA 



DATA 
NUMBER 



PITCH 



VOLUME 



DSP 

CONTROL 
TRACK 



At 
dl 



DSP 

CONTROL 
DATA 



At 
d2 



DSP 

CONTROL 
DATA 



At 
d3 



DSP 
CONTROL 
DATA 



At 

d4 



DSP 

CONTROL 
DAYA 



At 

d5 



DSP 
CONTROL 
DATA 



EFFECT 


EFFECT 


TYPE 


DEPTH 



02/19/2004, EAST version: 1.4.1 



U.S. Patent jui.s, 1999 sheet 4 of 8 5,919,047 



FIG. 4 



C 



START 



3 







SELECT OPERATION 
MODE 




.32 


/ MEDLEY MODE ? V 




YES 



-s1 



NO 



RESERVE MUSIC 
PIECES 



TO CORRESPONDING 
PROCESSING 



s3 



DETERMINE 

PERFORMANCE SECTION 



s4 



s5 



PREPARATION 
FLAG SET ? 



s6 



s7 



NO 



RESERVED PIECE 
FOUND? 



YES 



SET PREPARATION 
FLAG 



s10 



s8 



PERFORMANCE \YES_ 
FLAG SET ? 



NO 



RESERVED PIECE 
EXISTS ? 



> 



YES 



SET PERFORMANCE 
FLAG 



C 



END 



02/19/2004, EAST version: 1.4.1 



U.S. Patent 



Jul. 6, 1999 



Sheet 5 of 8 



5,919,047 



FIG. 5 



( PREPARATION PROCESSING ) 



SPECIFY SYSTEM 



s11 



RESET SYSTEM 



s12 



CLEAR PARAMETER BUFFER 



n 

s13 ' 



READ DATA FROM TRACKS 



s14 



STORE PARAMETERS 



— s15 
s16 



NO 



SABI START MARKER? 





YES 


RESET PREPARATION FLAG 







— s17 



( END ) 



02/19/2004, EAST Version: 1.4.1 



U.S. Patent 



Jul. 6, 1999 Sheet 6 of 8 



5,919,047 



FIG. 6 



c 



PERFORMANCE 
PROCESSING 







TRANSMIT PARAMETERS 
TO DESIGNATED SYSTEM 




^s22 



s21 



; FIRST MUSIC PIECE? 



YES 



NO 



s23 



COMPARE MUSICAL 
PROPERTIES OF PRECEDING 
AND SUCCEEDING SECTIONS 



SELECT OPTIMAL 
TRANSITION MODE 



s24 



LINKING PROCESS 



s25 



READ EVENT DATA 



s26 



SABI END MARKER? 



s27 
YES 



NO 



TRANSMIT EVENT 
DATA 



s29 





/ 




RESET 

PERFORMANCE FLAG 







( END ^ 



02/19/2004, EAST version: 1.4.1 



U.S. Patent jui. 6, 1999 sheet 7 of 8 5,919,047 



FIG.7(A) 



FIRST MUSIC PIECE 


SECOND MUSIC PIECE 


SECTION 


SECTION 



DIRECT JOINT 



FIG. 7 (B) 




FIRST MUSIC PIECE jSECOND MUSIC PIECE 
SECTION _/<^_ ACTION 



INDIRECT^ 
JOINT 



FIG. 7(C) 



FIRST MUSIC PIECE 
SECTION 



BRIDGE 
SECTION 



SECOND MUSIC PIECE 
SECTION 



INDIRECT 
JOINT 



02/19/2004, EAST version: 1.4.1 



U.S. Patent 



Jul. 6, 1999 



Sheet 8 of 8 



5,919,047 



FIG. 8 
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KARAOKE APPARATUS PROVIDING ensure smooth connection between the preceding section 

CUSTOMIZED MEDLEY PLAY BY ancl tne succeeding section. For example, the music selector 

CONNECTING PLURAL MUSIC PIECES device selects at least three music pieces so that the medley 

contains at least two connections in a sequence of the 

BACKGROUND OF THE INVENTION 5 designated sections, and the mode selector device can select 

different transition modes for the respective connections so 

The present invention relates to a karaoke apparatus for as tQ individual i y optimize each of the connections. The 

extracting partial performance sections from a plurality of mode device an optimal one of the different 

music pieces and for smoothly linking or connecting these transition modes according to the musical properties of said 

partial performance sections to provide medley play. ^ Qne music piece and said another music piece in terms of at 

In the conventional karaoke apparatus, karaoke music i east one c f volume, tempo, time and key. 

data of karaoke music pieces are played back a piece by ln a specific form> the mode selector device selects a 

piece. Further, the karaoke apparatus can provide a medley direct transition mode such that the preceding section is 

in which each main section called sabi of a plurality of music directly connected to the succeeding section when the musi- 

pieces are sequentially connected to each other. Therefore, ^ cal propert i es 0 f sa i d 0Q e music piece and said another music 

many karaoke singers prefer to the medley. piece are compatible with one another, and otherwise selects 

As described, the medley is composed of a plurality of an in d i re ct transition mode such that the preceding section is 

music pieces. The medley is provided in the form of a indirectly connected to the succeeding section through a 

composite karaoke music piece. The plurality of music transient interval when the musical properties of said one 

pieces that constitute a medley are independently registered 2Q music piece and said another music piece are not compatible 

in the karaoke apparatus. It is necessary to compose the with one another so that the transient interval can smoothly 

medley separately from these individual music pieces. connect the preceding section to the succeeding section. For 

Consequently, in registering karaoke music pieces into the example, the mode selector device selects the indirect tran- 

karaoke apparatus, a composite music piece of the medley sition mode in which the preceding section fades out and the 

must be registered separately from the individual karaoke 25 succeeding section fades in during the transient interval, 

music pieces. This causes much expense in time and effort. Otherwise, the mode selector device selects the indirect 

Further, there is a considerable time lag between the regis- transition mode in which a bridge section is fitted into the 

tration of individual music pieces and the registration of a transient interval between the preceding section and the 

composite music piece of medley composed of the indi- succeeding section so that the bridge section musically 

vidual music pieces. In addition, the registration or reser- 3Q bridges therebetween. In such a case, the karaoke apparatus 

vation of the ready-made medley consumes the same data further comprises an editor device that edits the bridge 

volume as that of the individually registered music piece, so section according to the musical properties of said one music 

that a data storage area for the medley must be provided pi eC e and said another music piece in terms of at least 

additionally. Further, favorite music pieces that karaoke volume, tempo, time and key so that the musical property of 

singers want to sing are not always adopted into the medley, 35 the bridge section is compromised to ensure the smooth 

so that the registered medley is not always a favorite one for connection between the preceding section and the succeed - 

the karaoke singers. ing section. Preferably, the inventive karaoke apparatus 

On the other hand, another karaoke apparatus has been further comprises a pair of tone generator devices that are 

proposed in which main sections are specified and cut out activated to generate musical tones of the medley, and the 

from a plurality of karaoke music pieces and the specified 40 sequencer device activates one tone generator device when 

main sections are played sequentially. In this karaoke playing back the preceding section and activates the other 

apparatus, however, the specified sections are simply played tone generator device when playing back the succeeding 

back sequentially so that joints or connections between the section. 

sections are not smooth to make the custom-made medley According to the present invention, a plurality of desired 

less appealing to ear than the before-mentioned ready-made 45 karaoke music pieces are specified or selected. Then, per- 

medley, thereby somewhat discouraging karaoke singer's formance sections of the specified karaoke music pieces are 

eagerness to sing. specified or designated. The plurality of karaoke music 

pieces may be specified collectively before starting perfor- 

' SUMMARY OF THE INVENTION mance of the medlev> otherwise, the desired music pieces 

It is therefore an object of the present invention to provide 50 may be selected individually one after another during per- 

a karaoke apparatus that smoothly links desired performance formance of the medley. In the collective editing of the 

sections of karaoke music pieces without discontinuity, medley, a list of music pieces may be prepared beforehand 

thereby enabling natural medley play. instead of selecting the plurality of music pieces. The 

The inventive karaoke apparatus comprises a music selec- designated performance section may be a most significant 

tor device that selects a plurality of desired music pieces so 55 passage in the selected music piece in general. If desired, 

as to compose a medley, a designator device that designates however, other performance sections such as a first chorus 

a desired section of each music piece selected by the music part of the music piece may also be designated. The perfor- 

selector device, a sequencer device that sequentially plays mance sections thus specified are played back consecutively, 

back the designated sections of the selected music pieces to In this consecutive or sequential performance of the 

perform the medley, a connecting device that operates when 60 medley, musical properties of the selected music pieces such 

the performed medley switches from a preceding section of as volume, tempo, time, beat, and key may often be incon- 

one music piece to a succeeding section of another music sistent or discontinuous between a trailing edge of one 

piece to musically connect the preceding section to the performance section of a preceding music piece and a 

succeeding section by different transition modes, and a mode leading edge of another performance section of a succeeding 

selector device that selects an optimal one of the different 65 or subsequent music piece. In such a case, if the medley is 

transition modes according to musical properties of said one played back without modification, the joint or connection 

music piece and said another music piece so as to musically between the preceding and succeeding performance sections 
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sounds very unnatural, thereby discouraging the eagerness 
of karaoke singer to sing. To solve this problem, the con- 
necting device needs to deal with these musical properties 
(at least volume) in order to smoothly connect or link the 
sections at the joint between the music pieces. For the 
transition modes or linking schemes, joining, cross-fading, 
and bridging are available. One of these schemes is selected 
to optimize the connection between the sections. The mode 
selection may be performed automatically by the karaoke 
apparatus or manually by the karaoke user (singer). Further, 
the linking scheme selection may be performed at every 
joint of the music pieces to select the most suitable or 
optimal one for each of the music pieces to be played back 
consecutively. 

BRIEF DESCRIPTION OF THEE DRAWINGS 

FIG. 1 is a block diagram illustrating a karaoke apparatus 
having medley playing capability practiced as one embodi- 
ment of the present invention. 

FIG. 2 is a diagram showing progression of a karaoke 
music piece to be played in the inventive karaoke apparatus. 

FIG. 3 is a diagram showing a data format of a music 
piece processed in the inventive karaoke apparatus. 

FIG. 4 is a flowchart describing operation of the inventive 
karaoke apparatus. 

FIG. 5 is another flowchart describing the operation of the 
inventive karaoke apparatus. 

FIG. 6 is a further flowchart describing the operation of 
the inventive karaoke apparatus. 

FIGS. (7A)-(7C) are a diagram illustrating various link- 
ing modes used when the inventive karaoke apparatus 
practices medley performance. 

FIG. 8 is a block diagram illustrating another embodiment 
of the inventive karaoke apparatus. 

DETAILED DESCRIPTION OF THE 
INVENTION 

This invention will be described in further detail by way 
of example with reference to the accompanying drawings. 
The karaoke apparatus according to the present invention 
stores about 10,000 pieces of music in a hard disk, and has 
an ordinary karaoke performance capability of playing back 
a desired music piece specified by the user. In addition, this 
karaoke apparatus has a so-called medley performance capa- 
bility of playing sequentially and consecutively a plurality of 
music pieces specified totally or individually without break. 
The medley performance capability extracts only the most 
popular or significant section (so-called sabi) of each piece 
of karaoke music, and links or connects the extracted 
sections to form a medley. 

FIG. 1 is a block diagram illustrating a karaoke apparatus 
having the above-mentioned medley performance capabil- 
ity. A CPU 10 that controls the entire system of the karaoke 
apparatus is connected via a bus to those of a ROM 11, a 
RAM 12, a hard disk drive (HDD) 14, a communication 
controller 15, a remote command signal receiver 16, a panel 
indicator 17, a panel switch 18, a pair of tone generators 19a 
and 196, a pair of voice data processors 20a and 20b, effect 
DSPs 21a, 21b, and 21c, a mixer 22, a character generator 
23, an LD changer 24, and display controller 25. The mixer 
22 is connected to an amplifier/speaker 26. The effect DSP 
21c is connected to a vocal microphone 27 through an A/D 
converter 31 and a preamplifier 30, The display controller 25 
is connected to a monitor 28. 'Hiese amplifier/speaker 26, 
vocal microphone 27, and monitor 28 are provided sepa- 
rately from a main frame of the karaoke apparatus. 
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The ROM 11 stores a system program, application 
programs, a loader, font data, and so on. The system program 
controls the basic operation of this karaoke apparatus and 
the data transfer to and from peripheral devices. The appli- 

5 cation programs include peripheral device control programs 
and a sequence program. The sequence program is executed 
when karaoke performance is commenced to sequentially 
feed karaoke music data from a work area of the RAM 12 
to the tone generators 19a and 196 and to the character 

30 generator 23 based on a clock signal, thereby generating 
musical tone signals and displaying lyrics words. In the 
medley performance mode, in order to make the joint or 
connection between a preceding music piece and a succeed- 
ing music piece smoothly, data reading sequences of the 

15 preceding and the succeeding pieces are performed in par- 
allel manner. The loader downloads musical data for karaoke 
performance from a center (not shown) via the communi- 
cation controller 15. The font data are used to display lyrics 
words and titles of music pieces. For the font data, a plurality 

20 of fonts such as mincho and gothic are stored. The RAM 12 
is set with a work area for executing karaoke performance. 
The musical data of karaoke music pieces reserved for 
performance are written into this work area of the RAM 12 
from the HDD 14 beforehand. For execution of the medley 

25 performance mode, the RAM 12 is set with two work areas 
of this type. The RAM 12 is also set with a list of reserved 
music pieces that registers a plurality of music piece num- 
bers reserved for karaoke performance. The communication 
controller 15 downloads the musical data for karaoke per- 

3 q formance from the center, and writes the downloaded data 
into the HDD 14, The communication controller 15 incor- 
porates a DMA circuit, and therefore can write the down- 
loaded musical data directly into the HDD 14 without 
transferring the data to the CPU 10. The HDD 14 is provided 

35 with a musical data storage area for storing the downloaded 
data representative of about 10,000 music pieces. In 
addition, the HDD 14 is provided with an area for storing a 
medley list which registers or lists a set of karaoke music 
pieces to be played in medley. The medley list can be 

40 designated by a medley code which is treated in similar 
manner as an ordinary music piece code. When desired one 
of the medley codes is designated, the karaoke apparatus 
automatically enters into the medley performance mode to 
play back the medley of karaoke music pieces registered in 

45 the designated medley list. 

The remote command signal receiver 16 receives an 
infrared signal transmitted from a remote commander 3 and 
decodes the received signal. The commander 3 has various 
key switches such as numeric keys and mode select keys. 

50 When the user operates these keys, the remote commander 
3 transmits the infrared signal modulated by a code corre- 
sponding to the key operation. The user can enter a code of 
a desired music piece into the karaoke apparatus by means 
of these key switches. Further, operating the mode select 

55 switch allows the user to switch between the medley per- 
formance mode and the normal performance mode in which 
one piece of music is played in the regular manner. 

The panel indicator 17 includes an LED display device for 
displaying the entered code of the music piece. In addition 

60 to the numeric keys, the panel switch 18 includes key 
switches of the same type as that of the remote commander 
3. By operating the panel switch 18, the user can also enter 
music piece codes. 
As described, the karaoke apparatus has two systems a 

65 and b of karaoke performance channels, each of which is 
composed of the tone generator 19, the voice data processor 
20, and the effect DSP 21. This is because the medley 
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performance of a preceding music piece and the medley 
performance of a succeeding music piece are carried out by 
the separate systems a and b in order to join both smoothly 
when the preceding music piece is switched to the succeed- 
ing music piece under the medley performance mode. In the 
normal performance mode in which only one piece of music 
is played back, any one of the two systems may be used. 
Otherwise, both the systems may be operated to produce 
profound music tones. 

The two systems a and b have the same construction. For 
example, in the system a, the tone generator 19a generates 
a musical tone signal based on event data inputted from the 
CPU 10 to play back karaoke performance. The event data 
are written on a musical sound track of the karaoke musical 
data to control note -on/note-off of the musical sound. The 
voice data processor 20a creates voice signals such as back 
chorus based on voice data. The voice data are obtained by 
ADPCM of a voice waveform representative of a back 
chorus, which is hardly generated electronically by the tone 
generator 19a. The vnice data p roc essor 20a decompresses 
or expands the A0FCM voice data and outputs the resultant 
data. The effect~DSP";zia applies various effects to the 
musical tone signal inputted from the tone generator 19a and 
to the voice signal decompressed by the voice data processor 
20a. The resultant karaoke performance sound is outputted 
to the mixer 22. 

On the other hand, the vocal microphone 27 is connected 
to the preamplifier 30. A singing voice signal inputted from 
the microphone 27 is amplified by the preamplifier 30. The 
preamplified signal is converted by the A/D converter 31, 
and the converted signal is inputted into the effect DSP 21c. 
The effect DSP 21c applies an effect such as echo to the 
singing voice signal and outputs the resultant signal to the 
mixer 22. The mixer 22 mixes the karaoke performance 
sounds inputted from the DSPs 21a and 21b with the singing 
voice signal inputted from the DSP 21c at an appropriate 
ratio, then converts the mixed digital signal into an analog 
signal, and outputs the analog signal to the amplifier/speaker 
26. The amplifier/speaker 26 amplifies this analog signal and 
sounds the amplified signal. It should be noted that kinds of 
the effects provided by the DSPs 21a, 21b, and 21c and the 
degrees of these effects are controlled by DSP control data 
inputted from the CPU 10. The DSP control data are written 
on a DSP control track of the karaoke musical data along 
with interval time data, and are retrieved at predetermined 
timings during the karaoke performance by the CPU 10 so 
as to feed the DSPs. 

The character generator 23 is provided with character 
display data for displaying titles and lyrics of karaoke music 
pieces. The character display data are written to a character 
display track of the karaoke musical data. The character 
display data are implemented along with time interval data 
(delta time data) such that the titles and lyrics are displayed 
while changing their colors in synchronization with karaoke 
performance which is controlled according to the above- 
mentioned musical sound track. Based on the character 
display data, the character generator 23 generates character 
patterns representative of titles and lyrics. On the other hand, 
the LD changer 24 reproduces a background image from a 
laser disc during the karaoke performance. The CPU 10 
determines the background image based on genre data of 
selected or requested karaoke music pieces, and transmits a 
chapter number of the determined image to the LD changer 
24. The LD changer 24 selects the background image 
according to the chapter number specified by the CPU 10 
from a plurality (about five) of laser discs, and reproduces 
the selected background image. The character patterns gen- 
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erated by the character generator 23 and the background 
image reproduced by the LD changer 24 are inputted into the 
display controller 25. The display controller 25 superim- 
poses the character patterns on the background image, and 

5 displays the composite image on the monitor 28. 

FIG. 2 is a diagram illustrating flow of a typical karaoke 
music piece played back by the karaoke apparatus and 
general constitution of the musical sound data of the karaoke 
music piece. FIG. 3 is a diagram illustrating data configu- 

10 ration of the various tracks provided in the karaoke musical 
data. In addition to the musical sound track for karaoke 
performance, the karaoke musical data contains the charac- 
ter display track, the voice control track and the DSP control 
track as well as a control information track, a voice data 
block, and a header. 

]5 In FIG. 2, the typical karaoke music piece has an 
introduction, a first chorus, a second chorus, a third chorus 
and an ending, and includes the most significant or popular 
section (sabi) in each chorus. Generally, an interlude is 
inserted between the first and second choruses and/or 

20 between the second and third choruses. The control infor- 
mation track or index track is written with an introduction 
start marker, a first chorus start marker, a second chorus start 
marker, a third chorus start marker, an ending start marker, 
an interlude start marker, a sabi start marker, and a sabi end 

25 marker. In addition, the control information track is written 
with data concerning setting and change of keys (C major, 
A minor and so on) and beats (quadruple time, triple time 
and so on) and data concerning beat times and beat numbers 
thereof (first beat, second beat and so on). It is also practical 

30 to write in the control information track markers of a first 
chorus fade point and a second chorus fade point, for 
example, in order to execute first chorus fade-out and second 
chorus fade-out controls. 

The musical sound track is implemented with event data 

35 for playing all of the above-mentioned sections of 
introduction, first chorus, second chorus, third chorus, end- 
ing and interlude. The musical sound track is composed of 
a plurality of subtracks corresponding to a plurality of parts 
such as melody, piano, strings, and rhythm. For example, as 

40 shown in FIG, 3, the melody track is composed of the event 
data for indicating note -on or note-off of musical tones and 
the delta time data (At) representing read timing of the event 
data in terms of a time interval between adjacent notes of the 
event data. In addition to the note-on data and note-off data 

45 indicating vocalization and muting of the musical tone, the 
event data includes parameter change data, program change 
data and so on for adjusting and changing timbre of the 
musical tones. Based on the sequence programs the CPU 10 
reads the event data from this track. When the delta time data 

so is read, the same is down-counted in synchronization with a 
tempo clock. When the count has reached 0, next event data 
is read. When the event data is read, the same is outputted 
to the tone generator 19a or 19b. 

The character display track is written with sequence data 

55 representative of the title and lyrics of the karaoke music 
piece. The sequence data includes character display data in 
the form of event data and the delta time data indicating a 
time interval between adjacent ones of the event data. It 
should be noted that the event data on the character display 

60 track are not general-purpose MIDI data, but the character 
display track as well as the voice track and the DSP control 
track is formed accordi ng to MIDI format in order to provide 
consistent implementation 10 lacihiaie data formating work 
process. The character display data represents one line of 

65 lyrics words, display coordinates of the lyrics words, and 
wipe sequence for controlling character color change and 
character wiping. 
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The voice control track controls reproduction timings of raance. When the preparation flag is set, the preparation 

the voice data representative of a plurality of back choruses processing operation shown in FIG. 5 is commenced on the 

stored in the voice data block, and is composed of voice reserved music piece of music. The preparation processing 

designation data which is event data and the delta time data. herein denotes pre-reading of each track up to the start point 

The voice designation data determines which one of voice 5 of the sabi section of this music piece, 

data is to be pitch-shifted at a given frequency and vocalized On the other hand, when the performance flag is not set, 

at a given volume lne P rocess g° es from ste P s8 10 sle P s9 10 determine whether 

* \ . . , . * n there is a reserved music piece. If the reserved music piece 

Hie DSP control track is constituted by event data for fa found and ^ ation process i ng has been terminated, 

controlling the effect DSPs 21a, 216, and 21c and the delta ^ formance fl ^ set (sl0 ). Whe n the performance flag 

time data. Hie event data indicates which kind of effects is 10 ^ ^ rformance processing ope ration shown in FIG. 

to be applied to a musical sound signal by a given degree. 6 fe ^ mmenccd on the music piece which is treated by lne 

It should be noted that a start section (preceding the preparation processing. Because the sabi section of this 

introduction start marker) of each track is collectively writ- music P^ce is detected and indexed by the preparation 

ten with event data for resetting and initializing the tone processing, only this sabi section is played back in this 

generators 19a and 196 and the DSPs 2\a-2\c before performance processing. 

commencing karaoke performance. The header is composed piG. 5 shows a flowchart describing the preparation 

of various data (code, title, release date, playing time of processing operation. First, the karaoke performance system 

music). The genre data of the music piece may be included a or b in charge of this music piece is specified (sll), and the 

in the header, or may be provided as separate data. ^ tone generator device and the DSP of this specified system 

In the usual karaoke performance, the above-mentioned are rese t or initialized (sl2). Then, a parameter buffer is 

musical sound track, character display track, voice control cleared (sl3). The param gter buffer temporar ily holds 

track, DSP control track and control information track are parameters to be transmitted fnthp^grifjf/l system anrh. 

read in synchronization with a common clock signal. ThenTeach track of the karaoke musical data of this music ^re-rc^'^ 

Otherwise, in the novel karaoke apparatus, each track can be 25 p j ece ^ rea d f r0 m the top of each track H about 1QO times ( 

read independently of the other tracks based on different as as a spee d of normal kar aoke performan gg,(sl4) to (y 

clock signals. This enables so-called trick plays such as update the par ameter buffer wj thjlie.paramrte.rs_i£ad from 

pausing halfway and synchronizing with another track half- eacrj track (sl5). The parameter values transmitted to the 

way. This capability is used in the medley performance same register are successively read so that the preceding one 

mode or else. 30 is overwritten by the succeeding one. Consequently, the set 

FIGS. 4 through 6 are flowcharts describing the operation of parameters last read remain in the buffer. Upon reading of 

of the inventive karaoke apparatus. FIG. 4 shows the opera- the sabi start marker (sl6), the preparation flag is reset (sl7) ( 

tion in the medley performance mode. When the user selects to terminate this operation. Thus, the para meter settin g for qJ^. 

a desired one of operation modes (si), the selected mode is medley performance of the sabi secti on in this k araoke 

determined in step s2. If the selected mode is the medley 35 mu sic piece can be completed in the parameter buffer, 

performance mode, the process in step s3 and subsequent FIG. 6 shows a flowchart describing the performance 

steps will be executed. For other modes such as the normal processing operation. First, the parameters held in the 

performance mode in which only one piece of music is parameter buffer by the preparation processing operation for 

played, the corresponding processing is performed. the tone generator 19 and the DSP 21 of the system a or b 

First, a music selector device implemented by the CPU is 40 that is designated to play this karaoke music piece are 

operated such that reservation or selection of a plurality of transmitted to buffers of the tone generator and DSP (s21). 

karaoke music pieces is accepted in step s3. In step s4, a While link processing is performed by a connecting device 

performance section or division of each karaoke music piece implemented by the CPU, each operating block of the 

is determined by a designator device implemented in the designated system is set to the sabi start state. Then, it is 

CPU. It should be noted that the selection of the karaoke 45 determined whether this music piece is the first one of the 

music pieces may be made by reading the above-mentioned medley (s22). If this music piece is the first one, the sabi 

medley list which collectively registers plural pieces of performance is started directly (s26) by means of a 

karaoke music, or otherwise by inputting music codes one sequencer device implemented by the CPU. If this music — 

by one. The designated performance division or section is pie ce is a second or su bsequent one, the trailing rnrl of-4he M L 

typically a sabi section between the sabi start marker and the 50 sabi section of a preceding music piece is cx)mpa red_with the 

sabi end marker, unless otherwise specified. If the user leading end ot tne sabi section ot a succeeding pie ce to 

specifies a particular performance division or a particular detec T"a~5oundary between the pr eceding a nd su cceeding 

performance division is indicated in the medley list, the musicpieces (s23). Differences in musical properties such as 

particular performance division is used for the melody play. vol ume ancTrhythm between the preceding and succeed ing 

Next, it is determined whether a preparation flag is set or 55 s abi sections are extracted. _B ased on the extraction, an 
reset (s5), and it is determined whether a performance flag o ptimal linking transition m ode is selected (s24) by a mode 
is set or reset (s8). The preparation flag is set at step s7 so select or device implemented in the CP U. The link process- * 
that preparation processing operation of FIG. 5 is executed ing is pertormed based on the selected linking transition 
for a certain music piece. While these flags arc set, another mode (s25), and then performance of the succeeding sabi 
preparation processing operation and performance process- 60 section is started (s26). In step s26, the event data of each 
ing operation need not be newly initialed, so that the routine track after the sabi start marker are read and transmitted to 
stays in the standby state through steps s5 and s8. When the the corresponding processing blocks such as the tone gen- 
routine enters this operation from step s4 for the first, time, erator 19 (s28). Then, when the sabi end marker is detected 
no preparation processing operation is performed on any (s27), the performance flag is reset (s29), upon which this 
music piece, so that the routine goes from steps s5 and s6 to 65 processing operation comes to an end. 
step s7 so as to set the preparation flag on condition that In IhejiboYJL-mrnlin iigd operation, the karaoke appar atus 
there is a music piece to be prepared for medley perfor- automatically selects the optimal linking mode for each of 



02/19/2004, EAST Version: 1.4.1 



5,919,047 

9 10 

conn ections during the medley performance. It will be point of the succeeding performance division is just after the 

ap parent that this mode selection may be performed by the last one line or two lines displayed at a time, the line 

user, it wiU also be apparent that the optimal Unking jnod e switching must be very quickly, making it difficult for the 

may"be d etermined beforehand by comparing the musical singer to follow the displayed lyrics words. To prevent this 

propcTTiesa t the boundary betw een the music piccesbefore 5 problem, the current lines may be added to the succeeding 

the medley performance is started. " one lines or two lines. 

The following describes the link processing with refer- FIG. 7(C) is a schematic diagram illustrating the bridging 

ence to FIGS, 7(A>-7(C). The linking is available in three mo de. In bridging, an intermediate phrase or a bridge section 

transition modes: joining, cross-fading, and bridging as is automatically generated based on the rhythms and chords 

shown in the figures. In the joining shown in FIG. 7(A), the ]0 0 f the preceding music piece and the succeeding music 

performance division or section of the succeeding music piece, and is inserted or fitted in a transient interval between 

piece is started in synchronization with the end timing the two music pieces. That is, this bridge section is generated 

indicted by the sabi end marker of the performance division sucn that the preceding and succeeding music pieces are 

of the preceding music piece. This direct transition mode or smoothly linked to each other without inconsistency or 

scheme is adopted when the volume, tempo, time, beat, and 15 discontinuity in all musical properties such as volume, 

key of the preceding music piece all match with those of the tempo (beat timing), time or meter, key, and chord of the two 

succeeding music piece. This scheme is extremely simple music pieces. The two music pieces are indirectly connected 

and can link the preceding and succeeding music pieces to each other through the bridge section in this indirect 

without redundancy as far as the music properties of the transition mode. 

preceding and succeeding music pieces are compatible with 20 bridge sect i 0 n is automatically generated so as to 

each other. If this scheme is applied, nothing is performed in satisfy the following conditions by an editor device imple- 

]te hn j^rqeessing o fstepjgg, „ — . ■ — - mented in the CPU. As for volume, smooth shift is made 

IrfTHH cross-fadmglnodeshown in FIG. 7(B), a passings fr om the volume level at the end of the performance division 

division or section is provided in a transient interval between \ 0 f the preceding music piece to the other volume level at the 

theendpoint of the performance division of the preceding A top of the performance division of the succeeding music 

music piece and th e start poi nLofibfi-perfor mance diy jsioti piece. As for tempo, smooth shift is made from the tempo 

of the succeeding music piecejln this passing division, the value at the end of the performance division of the preceding 

P ieced ing mu sjc^ieee -^fH^he en d of the performance music piece to the other tempo value at the beginning of the 

division and't1ie~succeecJing music piece before the start of performance division of the succeeding music piece. If the 

the performance division are played in a superposed cross- 30 times of the preceding and succeeding music pieces are 

fading manner. At this moment, by cross-fading the volume different, a musical note eliminating the sense of time (for 

(gradu^lly^lecreaslng the volume of the preceding music example, syncopation and half note triplet) or a rest is 

piece and gradually increasing the volume of the succeeding inserted to alter the time. If the rhythms of the preceding and 

music piece) in this passing division, musically smooth shift succeeding music pieces are different, such a passage phrase 

from the preceding music piece to the succeeding music 35 as eliminating the sense of time and rhythm is inserted to 

piece is ensured. In this case, the beat of the preceding music alter the rhythm. If the keys of the preceding and succeeding 

piece can be matched with the beat of the succeeding music music pieces are different, modulation is made by chord 

piece for more smooth linking by gradually shifting the progression. In addition, the chord at the end of the perfor- 

transitional performance tempo from the previous tempo of mance division of the preceding music piece and the other 

the preceding music piece to the subsequent tempo of the 40 chord at the beginning of the performance division of the 

succeeding music piece. That is, at the beginning of the succeeding music piece are linked together naturally by this 

passing division, the succeeding music piece is started at the chord progression. 

previous tempo of the preceding music piece, and then both Further, the bridge section can be formed as follows, 

of the preceding and succeeding music pieces are gradually (1) For reproduction by mat ching the tempos of the 

accelerated and decelerated, respectively, to reach the sub- 45 preceding and succeeding music pieces: 

sequent tempo of the succeeding music piece at the end of a drum ^ ^ ^ Qn b beat ^ at ^ end 

the passing division It should be noted that the control rf ^ di music iece or beats before the end 

information track of the karaoke musical data is written with of {hQ di music iece Further) vocalize lhe beat 

the beat marker as described before to facilitate the process- sound frQm ^ {QnQ ator b which the preceding music 
ing of the beat matching. The cross-fadi ng mo de is adopted_ 5 Q . ^ hag been la d 

if the musical properties <3f~lHe preceding ana succeeding _ L . . t , 

. - — = i— £~ m— 7 u *u Even when the preceding music piece has come to an end, 

music pieces are not comp atible to each ot her. . .. f. , (1 ° , , , 

- - f-rr-: — ■ tt. — — : TTTT , , t continue vocalization at the beat timing, 

^ih addition, use of this passing division enables to display _ A , . c . 

. .. . ' * . & . j i • K > Start reproduction of the succeeding music piece in syn- 

the title of the succeeding music piece. In this case, reading , . . • < , , . ■ ° 

flL , * j- i 7 i c.t. j • ■• chronization with the beat tuning, 

of the character display track of the preceding music piece 55 „ , i j ^ • 

is ended upon the end of the performance division of the r St0 P the vocalization of the beat sound upon reproduction 

preceding piece to thereby pass control of the character of the succeeding music piece or several beats thereafter, 

generator 23 to the succeeding music piece. In the sequence (2) For reproduction with the tempos of the preceding 

of the character display track of the succeeding music piece, ™id succeeding music pieces while the tempos remain 

the title display data (corresponding to the introduction of 60 different: 

karaoke music) at the start section is read to display the title. Vocalize a beat sound several beats at the tempo of the 

Then, jump is made to the sabi start marker to display the succeeding music piece immediately after the end of the 

lyrics upon starting the performance division of the sue- reproduced division of the preceding music piece, 

ceeding music piece. Reproduce the succeeding music piece in synchronization 

The lyrics words are displayed in one line or two lines at 65 with the beat sound, 

a time. When the displayed one line or two lines has been Stop the vocalization of the beat sound upon reproduction 

sung, next one line or next two lines is displayed. If the start of the succeeding music piece or several beats thereafter. 
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If the voice range of the preceding music piece differs with sabi sections as performance divisions unless otherwise 

significantly from that of the succeeding music piece as in specified. This default setting may be changed to full chorus 

the case of a song sung by a male singer and another song performance by deleting the introduction and ending or 

sung by a female singer, the succeeding piece may be changed to the performance of only the first chorus, 

transposed to match the voice range. In doing so, the 5 The normal mode other than the medley mode may also 

above-mentioned matching of keys and chords must be accept the designation of performance division. This allows 

made based on the transposed succeeding music piece. t he user to delete the introduction and/or ending, to sing only 

The automatically generated bridge section is played back the second chorus, or to sing only a sabi portion or a climax 

by the system assigned to the preceding music piece. In portion in the ordinary performance mode, 

synchronization with the end of the bridge section, playback 10 Tne fo^ke apparatus practiced as the above-mentioned 

of the performance division of the succeeding music piece embodiment has the pair of the karaoke performance sys- 

starts by use of the other system. The bridging scheme tems l0 ensure medley performance without interruption. It 

requires a great amount of processing work by the CPU 10, w ju be apparent that hardware circuitry such as the tone 

but is advantageous in that any music pieces can be linked generator and the DSP may be provided only in a single 

together. 15 system, while the register for supplying parameters to this 

Selection of. the above-mentioned linking schemes may be I "hardware circuitry may be provided in pair, thereby provid- 

automatically made by the karaoke apparatus or made / ing two systems virtually. 

manually by the user considering the rhythms, tempos, / mentioned above, according to the invention, when 

beats, genres and so on of the preceding and succeeding / desired parts or performance sections of a plurality of 

m usic pieces. ... . 20 karaoke music pieces are specified for continuous medley 

A plurality of karaoke music pieces to be played in performance, these parts can be linked together smoothly 

medley may all be reserved before starting the medley since the optimal scheme of the linking can be selected. This 

performance, or may be additionally designated during the novel constitution provides customized medley performance 

medley performance (sequential reservation). That is, when ^ as good as a readymade medley music piece, and eliminates 

a succeeding music piece is reserved before (for example 30 necessity for especially creating karaoke music piece data 

seconds) the end of a preceding music piece, the reserved for a medley, thereby realizing medley performance based 

music piece is automatically linked to the preceding music on ordinary karaoke music pieces. 

piece to form a medley. FIG. 8 shows an additional embodiment of the inventive 

It is also practical to prepare a medley list which records 3Q karaoke apparatus. This embodiment has basically the same 

codes of a plurality of karaoke music pieces. This medley list construction as the first embodiment shown in FIG. 1. The 

may be designated for medley performance. To be specific, same components are denoted by the same references as 

music piece codes, performance divisions, and linking those of the first embodiment to facilitate belter understand - 

schemes of a plurality of karaoke music pieces are written in ing of the additional embodiment. The storage such as HIDD 

the medley list beforehand. This list is identified by a 35 14, ROM 11 and RAM 12 can store various data such as 

particular code like an ordinary karaoke music piece. When karaoke music data and various programs including the 

the user specifies this list identification code, the karaoke system control program or basic program, the sequence 

apparatus is automatically switched to the medley perfor- program and other application programs. Normally, the 

mance mode to automatically play back the karaoke music ROM 11 provisionally stores these programs. However, if 

pieces registered in the medley list. 40 not, any program may be loaded into the karaoke apparatus. 

Further, the user can create a custom medley list accord- The loaded program is transferred to the RAM 12 to enable 

ing to his or her desire. In this case, music piece selecting the CPU 10 to operate the inventive karaoke apparatus. By 

means classified by singer, genre and so on may be provided such a manner, new or version-up programs can be readily 

to allow the user to readily prepare the medley list. Still installed in the karaoke apparatus, For this purpose, a 

further, the user can edit the existing medley list stored in the 45 machine-readable media such as a CD-ROM (Compact Disc 

karaoke apparatus according to his or her desire. The medley Read Only Memory) 51 is utilized to install the program, 

list edited by the user can be played back immediately after The CD-ROM 51 is set into a CD-ROM drive 52 to read out 

the editing. It is also practical to assign a code to the "custom and download the program from the CD-ROM 51 into the 

medley list" and to store this list for reservation and per- HDD 14 through the bus. The machine-readable media may 

formance. 50 De composed of a magnetic disk or an optical disk other than 

In addition, the medley music piece can be played as a the CD-ROM 51. 

commercial message between performance times of karaoke The communication controller 15 is connected to an 

music pieces in a karaoke facility so-called karaoke box. For external host computer (not shown) through a communica- 

example, request top ten music pieces and most recently tion network such as LAN (Local Area Network), public 

distributed music pieces can be entered in a medley list, and 55 telephone network and INTERNET, If the internal storage 

played during other than service of karaoke music pieces to does not reserve needed data or program, the communica- 

draw more requests from customers. tion controller 15 is activated to receive the data or program 

It should be noted that selection of the linking scheme and from the host or server computer. The CPU 10 transmits a 

designation of the performance division may be left to the request to the server computer through the controller 15 and 

user at the above-mentioned sequential reservation of the 60 &e network. In response to the request, the server computer 

medley or the custom medley list creation. When registering transmits the requested data or program to the karaoke 

and storing the medley list, the linking schemes may be apparatus. The transmitted data or program is stored in the 

registered and stored at the same time. It will be apparent internal storage to thereby complete downloading, 

that the linking schemes arc not limited to the above- The inventive karaoke apparatus can be implemented by 

mentioned three transition modes. 65 a personal computer which is installed with the needed data 

The karaoke apparatus practiced as the above-mentioned and programs. In such a case, the data and programs are 

embodiment is configured to compose medley performance provided to the user by means of the machine-readable 
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media such as the CD-ROM 51 or a floppy disk. The 
machine-readable media contains instructions for causing 
the personal computer to perform the inventive medley play 
method as described in conjunction with the previous 
embodiments. Namely, the machine readable media contains 
instructions for causing the karaoke apparatus to perform the 
method of playing a medley comprising the steps of select- 
ing a plurality of desired music pieces so as to compose a 
medley, designating desired sections cut out from each of the 
selected music pieces, sequentially playing back the desig- 
nated sections of the selected music pieces to perform the 
medley, switching from a preceding section of one selected 
music piece to a succeeding section of another selected 
music piece during the course of performing the medley so 
as to musically connect the preceding section to the suc- 
ceeding section by different transition modes, and selecting 
an optimal one of the different transition modes according to 
musical properties of said one selected music piece and said 
another selected music piece so as to musically ensure 
smooth connection between the preceding section and the 
succeeding section. 
What is claimed is: 

1. A karaoke apparatus comprising: 

a music selector device that selects a plurality of desired 
music pieces so as to compose a medley; 

a designator device that designates a desired section of 
each music piece selected by the music selector device; 

a sequencer device that sequentially plays back the des- 
ignated sections of the selected music pieces to perform 
the medley; 

a connecting device that operates when the performed 
medley switches from a preceding section of one music 
piece to a succeeding section of another music piece to 
musically connect the preceding section to the succeed- 
ing section by different transition modes; and 

a mode selector device that selects an optimal one of the 
different transition modes according to musical prop- 
erties of said one music piece and said another music 
piece so as to musically ensure smooth connection 
between the preceding section and the succeeding 
section. 

2. A karaoke apparatus according to claim 1, wherein 
the music selector device selects at least three music 

pieces so that the medley contains at least two connec- 
tions in a sequence of the designated sections, and 
the mode selector device can select different transition 
modes for the respective connections so as to individu- 
ally optimize each of the connections. 

3. A karaoke apparatus according to claim 1, wherein 
the mode selector device selects an optimal one of the 

different transition modes according to the musical 
properties of said one music piece and said another 
music piece in terms of at least one of volume, tempo, 
time and key. 

4. A karaoke apparatus according to claim 1, wherein 
the mode selector device selects a direct transition mode 

such that the preceding section is directly connected to 
the succeeding section when the musical properties of 
said one music piece and said another music piece arc 
compatible with one another, and otherwise selects an 
indirect transition mode such that the preceding section 
is indirectly connected to the succeeding section 
through a transient interval when the musical properties 
of said one music piece and said another music piece 
are not compatible with one another so that the tran- 
sient interval can smoothly connect the preceding sec- 
tion to the succeeding section. 
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5. A karaoke apparatus according to claim 4, wherein 
the mode selector device selects the indirect transition 

mode in which the preceding section fades out and the 
succeeding section fades in during the transient inter- 
5 val. 

6. A karaoke apparatus according to claim 4, wherein 
the mode selector device selects the indirect transition 

mode in which a bridge section is fitted into the 
transient interval between the preceding section and the 
10 succeeding section so that the bridge section musically 
bridges therebetween. 

7. A karaoke apparatus according to claim 6, further 
comprising an editor device that edits the bridge section 
according to the music properties of said one music piece 

15 and said another music piece in terms of at least one of 
volume, tempo, time and key so that the music property of 
the bridge section is compromised to ensure the smooth 
connection between the preceding section and the succeed- 
ing section. 

20 8. A karaoke apparatus according to claim 1, further 
comprising a pair of tone generator devices that are activated 
to generate musical tones of the medley, and wherein the 
sequencer device activates one tone generator device when 
playing back the preceding section and activates the other 

25 tone generator device when playing back the succeeding 
section. 

9. A karaoke apparatus comprising: 

music selector means for selecting a plurality of desired 
music pieces so as to compose a medley; 
30 designator means for designating a desired section of each 
music piece selected by the music selector means; 

sequencer means for sequentially playing back the des- 
ignated sections of the selected music pieces to perform 
the medley; 

35 connecting means operative when the performed medley 
switches from a preceding section of one music piece 
to a succeeding section of another music piece to 
musically connect the preceding section to the succeed- 
ing section by different transition modes; and 

40 mode selector means for selecting an optimal one of the 
different transition modes according to musical prop- 
erties of said one music piece and said another music 
piece so as to musically ensure smooth connection 
between the preceding section and the succeeding 
section. 

10. A method of playing a medley in karaoke comprising 
the steps of: 

selecting a plurality of desired music pieces so as to 
5Q compose a medley; 

designating desired sections cut out from each of the 

selected music pieces; 
sequentially playing back the designated sections of the 
selected music pieces to perform the medley; 
55 switching from a preceding section of one selected music 
piece to a succeeding section of another selected music 
piece during the course of performing the medley so as 
to musically connect the preceding section to the suc- 
ceeding section by different transition modes; and 
60 selecting an optimal one of the different transition modes 
according to musical properties of said one selected 
music piece and said another selected music piece so as 
to musically ensure smooth connection between the 
preceding section and the succeeding section. 
65 11. A machine readable media containing instructions for 
causing a karaoke apparatus to perform a method of playing 
a medley comprising the steps of: 
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selecting a plurality of desired music pieces so as to 

compose a medley; 
designating desired sections cut out from each of the 

selected music pieces; 
sequentially playing back the designated sections of the 5 

selected music pieces to perform the medley; 
switching from a preceding section of one selected music 

piece to a succeeding section of another selected music 

piece during the course of performing the medley so as 
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to musically connect the preceding section to the suc- 
ceeding section by different transition modes; and 
selecting an optimal one of the different transition modes 
according to musical properties of said one selected 
music piece and said another selected music piece so as 
to musically ensure smooth connection between the 
preceding section and the succeeding section. 

***** 
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